CHEMICAL CONSTITUTION OF NATURAL FATS
The evaluation of the full ester-fractionation data may be illustrated
from those of the partly hydrogenated whale oil of iodine value 88-6, already
given in Table 107 (pp. 39Q-393)-
(a)  Esters of the "Solid " Acids (Table 107 (a)).    Since the lead salts of
tetraclecenoic and hexadecenoic acids are freely soluble in alcohol, the small
iodine values in the lower fractions (Si-S6) can be attributed solely to methyl
oleate, and the calculation is straightforward.    Calculation of the components
of 87, using the observed equivalent of the saturated esters present (x,yt z=
respective weights  of saturated, oleic, and gadoleic esters), showed that
methyl gadoleate is not present.   Similar calculations for SS and Sg indicated
the respective presence of palmitic, stearic, oleic, and gadoleic esters and of
stearic, arachidic, gadoleic, and cetoleic esters.
(b)  Esters of the " Liquid " Acids (Table 107 (b)).   To illustrate the pro-
cedure followed here it will suffice to consider the cases of the following ester-
fractions from Table 107 (b) (pp. 391, 392) :  Li, L2I-L24, L^7, L34-L37, and
L4I-L44.
From the determined equivalents of the saturated esters present in
fractions Li, L2i, L22, and L23 (Table 107 (b), p. 393) it is evident that
the only saturated component present in L24 and higher fractions is methyl
palmitate (stearic or higher saturated acids do not pass appreciably into the
" liquid " acids in the lead salt separations).
Fractions Li, Lai, L22, L23 are calculated from the equivalents of the
saturated esters obtained after oxidation of the respective fractions, by
employing the requisite data in the three simultaneous equations (i), (ii),
(iii), on p. 401.
Fractions L24-26, L3I-35, and L4i are similarly calculated, taking
methyl palmitate as the only saturated ester present.
Fraction L23 gives a negative value for tetradecenoate, calculated as
saturated, tetradecenoate, and hexadecenoate, but gives positive values for
saturated, hexadecenoate, and C18 unsaturated esters.
Fractions L27, L36, and L42, as already explained, give positive values
for mixtures of C18 unsaturated accompanied by small quantities of hexa-
decenoate and C20 unsaturated esters.
Fractions L37, L43~47, and L5i~57 are calculated, from the equivalents
only, to binary mixtures of C18 and C20, or C20 and C22 esters. For this
purpose it is necessary to ascertain as closely as possible the mean equivalent
and iodine value of each group. Since individual ester-fractions containing
only one of these groups (Cig, C20, or C22) are not as a rule obtained, this is
done by plotting the iodine values against the equivalents of the fractions
and therefrom deducing the approximate iodine value of each group, which
in turn fixes their mean equivalent. Although the mean iodine value deduced
for each group (C18l C20, or C22 esters) may not be accurate to more than a
few units, the corresponding equivalents will be little affected, since an
alteration of o-i in saponification equivalent due to alteration in unsatura-
tion requires a difference of 4 units in iodine value. For this reason, and
also because (although the experimental error of determination of iodine
value is probably less than that of determination of equivalent) any differ-
ences in the proportions of individual unsaturated members of any group
(Cis, C20, or C22) in any of these fractions will have much less effect on the
equivalent than on the iodine value, it is preferred to employ the equivalents
in the calculations in these particular cases. (For the examples under dis-